Machinery Laboratory at Auburn, Ala., was completed at the beginning of 1935. Since the laboratory is described in a previous report (8) , 3 attention will be given here only to the purpose and construction of the soil tillage bins. They were designed to test various tillage tools in typical soils from the Southeast ranging in texture from sand to heavy plastic clay. It was 1 planned' to study the effect of different tillage methods on the physical properties of the soils, to get basic information about force components involved in tillage operations, and to make such fundamental studies as are required in the design of new tillage tools or the modification of those now used.
The soils used in the tillage bins were selected in 1934 by Dr. George Scarseth, then with the Alabama Agricultural Experiment Station. These soils are listed with their mechanical composition in Table 1 . They vary in clay content from 8.8 to 75.8%. The bins are laid out in a continuous block with their lengths parallel. Each is 20 feet wide and 250 feet long and contains a bed of test soil about 22 inches deep. In the initial construction each bin was sealed at the base with asphalt on which lines of half tile or cypress lumber drains were lain. The drains were covered with about 2 inches of gravel and then the bins filled with the various test soils.
It was intended that the bins could be used as lysimeters if desired. However, because they were shallow "and sealed from the subsoil, they were like other shallow lysimeters (4, 5) in being poorly drained. Because the drains were placed so near the soil surface, the negative hydrostatic head or soil moisture tension developed in the test soils was so small the drains functioned to carry away little more than the excess water collecting in surface pools after heavy rains. Of all the soils placed in the bins, only the Norfolk sand was readily worked most of the time. Like the other soils it drained poorly, but usually surface evaporation soon after heavy rains reduced the moisture in the plowed layer to within the rather wide optimum plowing range for this soil (Table  3) . It was possible to "fit" two other heavier soils, Davidson loam and Decatur clay, to conditions fairly suitable for tillage tests. This involved turning and stirring to the desired depth so as to increase the rate and effectiveness of air drying over that where the soil remained undisturbed. Cloddiness usually resulted and other operations were necessary. These included sprinkling with water, subsurface packing, harrowing, levelling, and rolling the surface. Even with these fitting operations the distribution of moisture in each tilled layer was not sufficiently uniform to meet satisfactorily the requirements of the tillage studies for which the bins were designed. The two soils tended to be too dry at the surface and too wet at the bottom of the furrow slice.
This report gives the drainage requirements found for the various test soils through the use of soil tension columns and porosity studies, the determination of a procedure for preparing a nearly ideal subsoil from relatively inexpensive materials readily available for placement in a drainage system under these soils, and a brief description of the behavior of the soil in the altered bins after drainage reconstruction. It is felt that the methods used and the results obtained may not only be of value to those interested in soil bin or lysimeter construction but may have application in theory and practice for workers studying soil moisture and porosity relationships.
THEORY OF THE DRAINAGE PLAN
It is now generally understood by soil scientists that sands and well granulated soils require a lower mois- 
